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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency of an inverter 
and to abate a noise from a three-phase alternator. 
SOLUTION: An inverter system for a hybrid vehicle is equipped 
with the three-phase alternator 2 connected to an internal 
combustion engine 1 f a rechargeable secondary battery 5 f a step- 
up and step-down chopper circuit 49 which step up an output 
voltage of the secondary battery 5 to a desired DC voltage through 
a reactor 7 or step down the DC voltage to the voltage of the 
secondary battery 5, an inverter circuit 40 which converts an 
output voltage of the step-up and step-down chopper circuit 49 to 
AC and supplies the AC to the three-phase alternator for driving, 
and a control circuit 48 which controls the step-up and step-down 
chopper circuit 49 and the inverter circuit 40. The inverter system 
also control the three-phase alternator 2 with the inverter circuit 
40 so that the stored energy of the secondary battery 5 assists 
the toque of the internal combustion engine 1 when the vehicle 
starts and accelerators. In this system, a control circuit 48 is 
equipped with a control means which stops step-up action of the 
step-up and step-down chopper circuit 49 when the three-phase 

alternator is at a predetermined speed or less and makes the inverter circuit 40 perform PWM controlling 
action by almost equalizing the DC voltage to the voltage of the secondary battery 5. 
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* NOTICES * ^ 

JPO and NCZPZ are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The three-phase-alternating-current machine combined with internal combustion engines, such as a 
gasoline engine and a diesel power plant, Rechargeable batteries, such as a battery in which charge and 
discharge are possible, and the step-down and step-up chopper circuit which lowers the pressure of a pressure 
up and direct current voltage for the output voltage from said rechargeable battery to desired direct current 
voltage through the reactor for energy-absorbing to said rechargeable battery electrical potential difference, The 
inverter circuit which comes to carry out bridge connection of the semiconductor device, changes the output 
voltage from said step-down and step-up chopper circuit into an alternating current, supplies the alternating 
voltage concerned to said three-phase-alternating-current machine, and drives it, Have the control circuit which 
controls said step-down and step-up chopper circuit and said inverter circuit, and it is constituted. In the inverter 
system for hybrid cars which controlled said three-phase-alternating-current machine by said inverter circuit to 
carry out the torque assistance of said internal combustion engine with the accumulation-of-electricity energy of 
said rechargeable battery at the time of start acceleration When said three-phase-alternating-current machine is 
below a predetermined rate, pressure-up actuation of said step-down and step-up chopper circuit is suspended. 
The inverter system for hybrid cars characterized by equipping said control circuit with a means to control to 
make direct current voltage almost equal to said rechargeable battery electrical potential difference, and to carry 
out PWM control action of said inverter circuit. 

[Claim 2] The three-phase-alternating-current machine combined with internal combustion engines, such as a 
gasoline engine and a diesel power plant, Rechargeable batteries, such as a battery in which charge and 
discharge are possible, and the step-down and step-up chopper circuit which lowers the pressure of a pressure 
up and direct current voltage for the output voltage from said rechargeable battery to desired direct current 
voltage through the reactor for energy-absorbing to said rechargeable battery electrical potential difference, The 
inverter circuit which comes to carry out bridge connection of the semiconductor device, changes the output 
voltage from said step-down and step-up chopper circuit into an alternating current, supplies the alternating 
voltage concerned to said three-phase- alternating-current machine, and drives it, Have the control circuit which 
controls said step-down and step-up chopper circuit and said inverter circuit, and it is constituted. In the inverter 
system for hybrid cars which controlled said three-phase-alternating-current machine by said inverter circuit to 
carry out the torque assistance of said internal combustion engine with the accumulation-of-electricity energy of 
said rechargeable battery at the time of start acceleration When said three-phase-alternating-current machine is 
operated by the idling operational status of the minimum rate, said internal combustion engine The inverter 
system for hybrid cars characterized by equipping said control circuit with a means to control to suspend 
pressure-up actuation of said step-down and step-up chopper circuit, to make direct current voltage almost equal 
to said rechargeable battery electrical potential difference, and to carry out PWM control action of said inverter 
circuit. 

[Claim 3] The three-phase-alternating-current machine combined with internal combustion engines, such as a 
gasoline engine and a diesel power plant, Rechargeable batteries, such as a battery in which charge and 
discharge are possible, and the step-down and step-up chopper circuit which lowers the pressure of a pressure 
up and direct current voltage for the output voltage from said rechargeable battery to desired direct current 
voltage through the reactor for energy-absorbing to said rechargeable battery electrical potential difference, The 
inverter circuit which comes to carry out bridge connection of the semiconductor device, changes the output 
voltage from said step-down and step-up chopper circuit into an alternating current, supplies the alternating 
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voltage concerned to said threPphase-alternating-current machine, and drives it, Have the control circuit which 
controls said step-down and step-up chopper circuit and said inverter circuit, and it is constituted. In the inverter 
system for hybrid cars which controlled said three-phase-alternating-current machine by said inverter circuit to 
carry out the torque assistance of said internal combustion engine with the accumulation-of-electricity energy of 
said rechargeable battery at the time of start acceleration When said internal combustion engine is the idling 
operational status of the minimum rate, pressure-up actuation of said step-down and step-up chopper is 
suspended. The inverter system for hybrid cars characterized by equipping said control circuit with a means to 
lower the PWM control frequency of said inverter circuit to the frequency corresponding to said idling 
operating speed, and to control to carry out PWM actuation. 

[Claim 4] The inverter system for hybrid cars characterized by making it modulate the PWM control frequency 
of said inverter circuit in the shape of a sine wave with a predetermined period in a predetermined frequency 
range in said inverter system for hybrid cars according to claim 1 or 2. 

[Claim 5] The inverter system for hybrid cars characterized by making it modulate the PWM control frequency 
of said inverter circuit in random number in a predetermined frequency range in said inverter system for hybrid 
cars according to claim 1 or 2. 

[Claim 6] In the inverter system for hybrid cars given in any 1 term of said claim 1 thru/or claim 5 Add a 
rotational frequency detection means to detect said internal combustion engine's rotational frequency, and it is 
based on an output signal from said rotational frequency detection means. The inverter system for hybrid cars 
characterized by equipping said control circuit with a means to control to stop pressure-up actuation of said 
step-down and step-up chopper circuit when said three-phase-alternating-current machine distinguishes that 
they are below a predetermined rate or idling operational status. 

[Claim 7] The inverter system for hybrid cars characterized by becoming irregular so that the amplitude may be 
narrowed with the increment in a rate of said three-phase-alternating-current machine in said inverter system for 
hybrid cars according to claim 4 or 5 when modulating the PWM control frequency of said inverter circuit in a 
predetermined frequency range. 

[Claim 8] As a three-phase-alternating-current machine combined with said internal combustion engine in the 
inverter system for hybrid cars given in any 1 term of said claim 1 thru/or claim 7, it is the inverter system for 
hybrid cars characterized by using an induction motor or a synchronous motor. 

[Claim 9] The inverter system for hybrid cars characterized by equipping said control circuit with the means 
which it controls as said inverter circuit controls either power running, regeneration operation or excitation 
operation when PWM control action of said inverter circuit is carried out and electric power is supplied to said 
three-phase-alternating-current machine in the inverter system for hybrid cars given in any 1 term of said claim 
1 thru/or claim 7. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the inverter system for hybrid cars which is applied to the 
inverter system used for the hybrid car which used together internal combustion engines, such as a gasoline 
engine and a diesel power plant, and the electric drive which made rechargeable batteries, such as a battery, the 
energy source, especially was made to realize the improvement in effectiveness of an inverter, and the noise 
reduction of a three-phase-alternating-current machine. 
[0002] 

[Description of the Prior Art] Recently, it has appealed for the spread of the so-called electric vehicles which 
drives an automobile with a three-phase-alternating-current machine by making rechargeable batteries, such as a 
battery, into an energy source instead of an internal combustion engine as a cure which improves the air 
pollution by the exhaust gas of the automobile using internal combustion engines, such as a gasoline engine and 
a diesel power plant, globally. 

[0003] however, this electric vehicle has the short mileage in one fuel restoration, and the spread of fuel supply 
equipment is required for it — etc. — it has the problem. 

[0004] So, recently, in order to solve such a problem, the hybrid car which used the electric drive together has 
attracted attention. 

[0005] A mechanical component links a three-phase-alternating-current machine with an internal combustion 
engine directly, and is constituted, and he is trying to drive a wheel through transmission in the hybrid car 
which used together this kind of electric drive. 

[0006] Moreover, a three-phase-alternating-current machine is controlled by the inverter, and he performs 
torque assistance, energy regeneration, an internal combustion engine's starting, and electric braking, and is 
trying to use a rechargeable battery as a power source and an energy source. 

[0007] That is, at the time of start acceleration, a three-phase-alternating-current machine is controlled by the 
inverter, and exhaust gas reduction of an internal combustion engine is performed so that the torque assistance 
of the internal combustion engine may be carried out with the accumulation-of-electricity energy of a 
rechargeable battery. 

[0008] Moreover, at the time of halt braking, regeneration operation of the three-phase-alternating-current 
machine is carried out by control of an inverter, and the inertia energy of a car is stored electricity at a 
rechargeable battery. 

[0009] Thereby, energy balance is maintained with energy saving and it is made to realize low-pollution-izing 
and a fuel consumption improvement of exhaust gas. 

[0010] Drawing 8 is the schematic diagram showing the fundamental example of a configuration of the 
mechanical component of this kind of hybrid car. 

[0011] The mechanical component of a hybrid car is constituted by the internal combustion engines 1, such as a 
gasoline engine and a diesel power plant, and the three-phase-alternating-current machine 2 linking directly to 
this internal combustion engine 1, and he is trying to drive a wheel through transmission 3 in drawing 8 . 
[0012] Moreover, the three-phase-alternating-current machine 2 is controlled by the inverter 4, performs torque 
assistance, energy regeneration, an internal combustion engine's 1 starting, and electric braking, and is using the 
rechargeable batteries 5, such as a battery, as a power source and an energy source. 

[0013] Drawing 9 is the circuit diagram showing the conventional example of the inverter structure of a system 
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used for this kind of hybrid car, and attaches and shows the same sign to the same element as drawing 8 . 
[0014] In drawing 9 , the inverter system for hybrid cars changes into an alternating current the output voltage 
of the three-phase-alternating-current machine 2 combined with the above-mentioned internal combustion 
engine 1, the rechargeable batteries 5, such as a battery in which charge and discharge are possible, and this 
rechargeable battery 5 through a switch 6, and consists of inverters 4 which supply this alternating voltage to 
the three-phase-alternating-current machine 2, and drive it. 

[0015] Moreover, the inverter 4 consists of the inverter circuit 40 which carried out bridge connection of two or 
more semiconductor devices 41-46, a direct-current capacitor 47 for smooth, and a control circuit 48 which 
controls an inverter circuit 40. 

[0016] And the three-phase-alternating-current machine 2 is controlled by the inverter circuit 40 to carry out the 
torque assistance of the internal combustion engine 1 with the accumulation-of-electricity energy of a 
rechargeable battery 5 at the time of start acceleration of a hybrid car. 

[0017] By the way, in such an inverter system for hybrid cars, there are needs of a capacity rise of a system and 
improvement in the drive power of the three-phase-alternating-current machine 2 and improvement in 
regeneration power are needed in recent years. 

[0018] In order that the conventional three-phase-alternating-current machine 2 may not increase a current since 
a current increases with capacity increase and the appearance of the three-phase-alternating-current machine 2 
becomes large, although rated voltage is the three-phase-alternating-current machine of AC200V system, but it 
may raise capacity, the approach of making an electrical potential difference AC400V system is adopted. 
[0019] Although carrying out PWM control action of the inverter, and performing current control of the three- 
phase-alternating-current machine 2 generally is performed, in order to output AC400V, it is necessary to make 
direct current voltage into about 600V. 

[0020] However, in order to obtain the direct current voltage of 600V with a rechargeable battery 5, it is 
necessary to connect 12V dc-battery to an about 50-piece serial, and the tooth space and weight in the case of 
carrying in a car pose a problem. 

[0021] Then, the approach proposed recently is an approach of preparing a pressure-up chopper circuit which is 
indicated by "JP,6-245332,A." 

[0022] The direct current voltage of hope can be obtained by this approach, without increasing the number of 
rechargeable battery 5 electrical potential difference, i.e., a dc-battery. 

[0023] And in order to take the drive power of the three-phase-alternating-current machine 2, and large 
regeneration power, the method of preparing the step-down and step-up chopper circuit which specifically has 
the function which carries out the pressure up of the rechargeable battery 5 electrical potential difference, and 
the function which lowers the pressure of direct current voltage on rechargeable battery 5 electrical potential 
difference is effective. 
[0024] 

[Problem(s) to be Solved by the Invention] However, although the purpose of improvement in the drive power 
of the three-phase-alternating-current machine 2 and improvement in regeneration power can be attained by 
preparing a step-down and step-up chopper circuit Also in the time of the internal combustion engine's 1 
minimum standby operational status, i.e., an idling condition Since the pressure-up chopper of a step-down and 
step-up chopper circuit is operated, loss of the semiconductor device of a step-down and step-up chopper circuit 
is large, and when direct current voltage is high, the switching loss of an inverter circuit 40 will also be large, 
and decline in the effectiveness of the whole inverter will be caused. 

[0025] moreover, the case where PWM control action is carried out on a low electrical potential difference 
when PWM control action of the inverter circuit 40 was carried out on the high electrical potential difference - 
a ratio — BE ** and three-phase-alternating-current machine 2 loss also become large. 
[0026] Furthermore, the problem that the magnetic noise of the three-phase-alternating-current machine 2 
equivalent to the PWM control frequency of an inverter circuit 40 becomes large, and the engine sound of a car 
and a heterogeneous magnetic sound become jarring occurs. 

[0027] The purpose of this invention is to offer the inverter system for hybrid cars of the high-reliability which 
can plan the improvement in effectiveness of an inverter, and the noise reduction of a three-phase-alternating- 
current machine. 
[0028] 
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[Means for Solving the Problem] The three-phase-alternating-current machine combined with internal 
combustion engines, such as a gasoline engine and a diesel power plant, in order to attain the above-mentioned 
purpose, Rechargeable batteries, such as a battery in which charge and discharge are possible, and the step- 
down and step-up chopper circuit which lowers the pressure of a pressure up and direct current voltage for the 
output voltage from the rechargeable battery concerned to desired direct current voltage through the reactor for 
energy-absorbing to a rechargeable battery electrical potential difference, The inverter circuit which comes to 
carry out bridge connection of the semiconductor device, changes the output voltage from a step-down and step- 
up chopper circuit into an alternating current, supplies the alternating voltage concerned to a three-phase- 
alternating-current machine, and drives it, Have the control circuit which controls a step-down and step-up 
chopper circuit and a circuit, and it is constituted. In the inverter system for hybrid cars which controlled the 3 
inverter phase AC machine by the inverter circuit to carry out the torque assistance of the internal combustion 
engine with the accumulation-of-electricity energy of a rechargeable battery at the time of start acceleration In 
invention corresponding to claim 1, when a three-phase-alternating-current machine is below a predetermined 
rate, the control circuit is equipped with a means to control to suspend pressure-up actuation of a step-down and 
step-up chopper circuit, to make direct current voltage almost equal to a rechargeable battery electrical potential 
difference, and to carry out PWM control action of the inverter circuit. 

[0029] Therefore, it sets to the inverter system for hybrid cars of invention corresponding to claim 1. By 
suspending pressure-up actuation of a step-down and step-up chopper circuit, namely, stopping chopping 
actuation, and making it flow only through the semiconductor device of an upper arm continuously, when a 
three-phase-alternating-current machine is below a predetermined rate While loss of an inverter can be reduced 
and effectiveness can be improved by making direct current voltage almost equal to a rechargeable battery 
electrical potential difference, carrying out PWMM control action of the inverter circuit, and supplying electric 
power to a three-phase-alternating-current machine, the noise (magnetic sound) of a three-phase-alternating- 
current machine can also be reduced. 

[0030] Moreover, the control circuit is equipped with a means to control by invention corresponding to claim 2 
so that an internal combustion engine suspends pressure-up actuation of a step-down and step-up chopper 
circuit, makes direct current voltage almost equal to a rechargeable battery electrical potential difference and 
does PWM control action of the inverter circuit, when the three-phase-alternating-current machine is operated 
by the idling operational status of the minimum rate. 

[0031] Therefore, it sets to the inverter system for hybrid cars of invention corresponding to claim 2. When the 
three-phase-alternating-current machine is operated by the idling operational status of the minimum rate, an 
internal combustion engine By suspending pressure-up actuation of a step-down and step-up chopper circuit, 
making direct current voltage almost equal to a rechargeable battery electrical potential difference, carrying out 
PWM control action of the inverter circuit, and supplying electric power to a three-phase-alternating-current 
machine While loss of the inverter at the time of the idling condition which a car is stopping can be reduced and 
effectiveness can be improved, the RF MAG sound of an inverter proper can also be reduced. 
[0032] Furthermore, in invention corresponding to claim 3, when an internal combustion engine is the idling 
operational status of the minimum rate, pressure-up actuation of a step-down and step-up chopper was 
suspended, and the control circuit is equipped with a means to lower the PWM control frequency of an inverter 
circuit to the frequency corresponding to an idling operating speed, and to control to carry out PWM actuation. 
[0033] Therefore, in the inverter system for hybrid cars of invention corresponding to claim 3, when an internal 
combustion engine is the idling operational status of the minimum rate, pressure-up actuation of a step-down 
and step-up chopper can be suspended, the PWM control frequency of an inverter circuit is lowered to the 
frequency corresponding to an idling operating speed, by carrying out PWM actuation and supplying electric 
power to a three-phase-alternating-current machine, loss of the inverter in the rate below idling operational 
status can be reduced, and effectiveness can be improved. 

[0034] He is trying to, modulate the PWM control frequency of an inverter circuit in the shape of a sine wave 
with a predetermined period by invention corresponding to claim 4 on the other hand in a predetermined 
frequency range in the inverter system for hybrid cars of invention corresponding to above-mentioned claim 1 
or claim 2. 

[0035] therefore, in the inverter system for hybrid cars of invention corresponding to claim 4, a switching 
frequency is changed by modulating the PWM control frequency of an inverter circuit in the shape of a sine 
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wave with a period predetermined in a predetermined frequency range, and supplying electric power to a three- 
phase-alternating-current machine — making — the electromagnetism of a three-phase-alternating-current 
machine — the noise can be reduced. 

[0036] Moreover, he is trying to modulate the PWM control frequency of an inverter circuit in random number 
in invention corresponding to claim 5 in a predetermined frequency range in the inverter system for hybrid cars 
of invention corresponding to above-mentioned claim 1 or claim 2. 

[0037] therefore, the thing for which the PWM control frequency of an inverter circuit is modulated in random 
number in a predetermined frequency range, and electric power is supplied to a three-phase-alternating-current 
machine in the inverter system for hybrid cars of invention corresponding to claim 5 — the electromagnetism of 
a three-phase-alternating-current machine — the noise can be reduced, in this case, the rate of change [ case / 
where it changes a fixed period like invention corresponding to above-mentioned claim 4 by considering 
especially as a random number ] of switching — large — becoming — more — much more — the 
electromagnetism of a three-phase-alternating-current machine — the noise can be reduced. 
[0038] Furthermore, in invention corresponding to claim 6, it sets to the inverter system for hybrid cars of 
invention corresponding to any 1 term of above-mentioned claim 1 thru/or claim 5. Add a rotational frequency 
detection means to detect an internal combustion engine's rotational frequency, and it is based on an output 
signal from a rotational frequency detection means. The control circuit is equipped with a means to control to 
stop pressure-up actuation of a step-down and step-up chopper circuit when a three-phase-alternating-current 
machine distinguishes that they are below a predetermined rate or idling operational status. 
[0039] Therefore, in the inverter system for hybrid cars of invention corresponding to claim 6, when an internal 
combustion engine's rotational frequency is detected and it is distinguished based on the rotational frequency 
concerned that a three-phase-alternating-current machine is below a predetermined rate or idling operational 
status, high matching of precision with an internal combustion engine can be performed by stopping pressure- 
up actuation of a step-down and step-up chopper circuit. 

[0040] On the other hand, in invention corresponding to claim 7, in the inverter system for hybrid cars of 
invention corresponding to above-mentioned claim 4 or claim 5, when modulating the PWM control frequency 
of an inverter circuit in a predetermined frequency range, it becomes irregular so that the amplitude may be 
narrowed with the increment in a rate of a three-phase-alternating-current machine. 

[0041] Therefore, in the inverter system for hybrid cars of invention corresponding to claim 7, when modulating 
the PWM control frequency of an inverter circuit with a predetermined period in a predetermined frequency 
range, by becoming irregular so that the amplitude may be narrowed with the increment in a rate of a three- 
phase-alternating-current machine, the switching frequency in a high-speed rotation region can be made high, 
and the stability of control can be raised. In this case, in a high-speed rotation region, since an internal 
combustion engine sound is also loud and the noise of a three-phase-alternating-current machine becomes 
small, even if it makes the range of fluctuation of a switching frequency small, there is especially no problem. 
[0042] Moreover, in invention corresponding to claim 8, the induction motor or the synchronous motor is used 
in the inverter system for hybrid cars of invention corresponding to any 1 term of above-mentioned claim 1 
thru/or claim 7 as a three-phase-alternating-current machine combined with an internal combustion engine. 
[0043] Therefore, as a three-phase-alternating-current machine combined with an internal combustion engine, 
by using an induction motor or a synchronous motor, it can respond to both at the time of using an induction 
motor or a synchronous motor for a three-phase-alternating-current machine smoothly, and the same operation 
as the above-mentioned case can be done so in the inverter system for hybrid cars of invention corresponding to 
claim 8. 

[0044] Furthermore, in invention corresponding to claim 9, in the inverter system for hybrid cars of invention 
corresponding to any 1 term of above-mentioned claim 1 thru/or claim 7, when carrying out PWM control 
action of the inverter circuit and supplying electric power to a three-phase-alternating-current machine, the 
inverter circuit equips said control circuit with a means to control to control either power running, regeneration 
operation or excitation operation. 

[0045] Therefore, it sets to the inverter system for hybrid cars of invention corresponding to claim 9. When 
carrying out PWM control action of the inverter circuit and supplying electric power to a three-phase- 
alternating-current machine, an inverter circuit by being made to control either power running, regeneration 
operation or excitation operation Since an inverter circuit serves as operation mode of power running, 
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regeneration operation or excitation operation either and can improve system- wide performance, it can raise 
system-wide effectiveness further as a result. 

[0046] By the above, it becomes possible to plan the improvement in effectiveness of an inverter, and the noise 
reduction of a three-phase-alternating-current machine, and the highly reliable inverter system for hybrid cars 
can be obtained. 
[0047] 

[Embodiment of the Invention] This invention suspends pressure-up actuation of a step-down and step-up 
chopper circuit, when a three-phase-alternating-current machine is below a predetermined rate. [ whether it 
controls to make direct current voltage almost equal to a rechargeable battery electrical potential difference, and 
to carry out PWM control action of the inverter circuit, and ] Or when the three-phase-alternating-current 
machine is operated by the idling operational status of the minimum rate, an internal combustion engine or 
[ controlling to suspend pressure-up actuation of a step-down and step-up chopper circuit, to make direct current 
voltage almost equal to a rechargeable battery electrical potential difference, and to carry out PWM control 
action of the inverter circuit ] — or When an internal combustion engine is the idling operational status of the 
minimum rate, pressure-up actuation of a step-down and step-up chopper is suspended. By lowering the PWM 
control frequency of an inverter circuit to the frequency corresponding to an idling operating speed, and 
controlling to carry out PWM actuation, it is going to plan the improvement in effectiveness of an inverter, and 
the noise reduction of a three-phase-alternating-current machine. 

[0048] Hereafter, the gestalt of operation of this invention based on the above views is explained to a detail with 
reference to a drawing. 

[0049] (Gestalt of the 1st operation) Drawing 1 is the circuit diagram showing the example for hybrid cars of 
the inverter structure of a system by the gestalt of this operation, and attaches and shows the same sign to the 
same element as drawing 9 . 

[0050] In drawing 1 the inverter system for hybrid cars of the gestalt of this operation The three-phase- 
alternating-current machine 2 combined with the internal combustion engines 1, such as a gasoline engine and a 
diesel power plant, A switch 6 and the step-down-and-step-up reactor 7 for energy-absorbing are minded for the 
output voltage from the rechargeable batteries 5, such as a battery in which charge and discharge are possible, 
and this rechargeable battery 5. To desired direct current voltage A pressure up, Moreover, the step-down and 
step-up chopper circuit 49 which lowers the pressure of direct current voltage to rechargeable battery 5 
electrical potential difference, The direct-current capacitor 47 which carries out smooth [ of the output voltage 
from the step-down and step-up chopper circuit 49 ], The electrical potential difference by which smooth was 
carried out with the direct-current capacitor 47 is changed into an alternating current, and it constitutes from an 
inverter circuit 40 which supplies this alternating voltage to the three-phase-alternating-current machine 2, and 
drives it, and a control circuit 48 which controls the step-down and step-up chopper circuit 49 and an inverter 
circuit 40. 

[0051] In addition, the inverter 4 consists of the inverter circuit 40, a direct-current capacitor 47, a control 
circuit 48, and a step-down and step-up chopper circuit 49. 

[0052] Here, the step-down and step-up chopper circuit 49 has come to carry out series connection of two or 
more semiconductor devices 49a and 49b of a top and the bottom. 

[0053] Moreover, the inverter circuit 40 has come to carry out bridge connection of two or more semiconductor 
devices 41-46. 

[0054] Furthermore, a control circuit 48 so that the torque assistance of the internal combustion engine 1 may 
be carried out with the accumulation-of-electricity energy of a rechargeable battery 5 at the time of start 
acceleration of a hybrid car The function controlled to control the three-phase-alternating-current machine 2 by 
the inverter circuit 40, By suspending pressure-up actuation of the step-down and step-up chopper circuit 49, 
namely, stopping chopping actuation, and making it flow only through the semiconductor device of an upper 
arm continuously, when the three-phase-alternating-current machine 2 is below a predetermined rate It has the 
function controlled to make direct current voltage almost equal to rechargeable battery 5 electrical potential 
difference, and to carry out PWM control action of the inverter circuit 40. 

[0055] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as 
mentioned above is explained using the timing diagram Fig. shown in drawing 2 . 

[0056] Now, if a starting command is inputted in the time of day to of drawing 2 , a switch 6 is turned on, each 
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semiconductor device 41 of an inverter circuit 40 - 46 HEGETO signals are outputted from a control circuit 48 
according to a rate reference signal, an inverter 4 will be a predetermined output frequency (f-INV), and the 
three-phase-alternating-current machine 2 which is a load will be driven. 

[0057] In this phase, the step-down and step-up chopper circuit 49 turns on only upper semiconductor device 
49a, and supplies power to the three-phase-alternating-current machine 2 which is a load from a rechargeable 
battery 5. 

[0058] Therefore, as direct current voltage, an electrical potential difference almost equal to rechargeable 
battery 5 electrical potential difference is supplied to an inverter circuit 40. 

[0059] Next, in the time of day tl of drawing 2 , when the magnitude of a rate reference signal becomes more 
than predetermined level (LI of drawing 2 ), an inverter circuit 40 is controlled to carry out switching operation 
of the semiconductor devices 49a and 49b of the step-down and step-up chopper circuit 49 top and the bottom, 
and to carry out the pressure up of the direct current voltage. 

[0060] For example, if rated voltage of the three-phase-alternating-current machine 2 is set to AC400V, it is 
necessary to carry out PWM control about direct-current- voltage 600V but, and even when rechargeable battery 
5 electrical potential difference is 300V, it can output to about 50% of AC200V, without carrying out a pressure 
up. 

[0061] Therefore, since it is not necessary to operate the step-down and step-up chopper circuit 49 to about 50% 
of rate, loss of an inverter 4 can be reduced. 

[0062] Furthermore, since the peak value of an PWM voltage waveform becomes 50%, the magnetic sound of 
the three-phase-alternating-current machine 2 can also be reduced. 

[0063] As mentioned above, while loss of an inverter 4 can be reduced and effectiveness can be improved since 
pressure-up chopper actuation of the step-down and step-up chopper circuit 49 is suspended when the three- 
phase-alternating-current machine 2 is below a predetermined rate, in the inverter system for hybrid cars by the 
gestalt of this operation, it becomes possible to also reduce the noise (magnetic sound) of the three-phase- 
alternating-current machine 2. 

[0064] (Gestalt of the 2nd operation) The circuitry of the inverter system for hybrid cars of the gestalt of this 
operation is the same as that of said drawing 1 R> 1, and a part of functions which a control circuit 48 has 
differ. 

[0065] Namely, when the three-phase-alternating-current machine 2 mentioned above is below a predetermined 
rate, a control circuit 48 Instead of the function controlled to suspend pressure-up actuation of the step-down 
and step-up chopper circuit 49, to make direct current voltage almost equal to rechargeable battery 5 electrical 
potential difference, and to carry out PWM control action of the inverter circuit 40 When the three-phase- 
alternating-current machine 2 is operated by the idling operational status of the minimum rate, an internal 
combustion engine 1 By suspending pressure-up actuation of the step-down and step-up chopper circuit 49, 
namely, stopping chopping actuation, and making it flow only through the semiconductor device of an upper 
arm continuously It shall have the function controlled to make direct current voltage almost equal to 
rechargeable battery 5 electrical potential difference, and to carry out PWM control action of the inverter circuit 



[0066] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as 
mentioned above is explained using the timing diagram Fig. shown in drawing 3 . 

[0067] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an 
operation of the same part, and only an operation of a part different here is described. 

[0068] That is, as shown in drawing 3 , loss of the inverter 4 at the time of the idling condition which a car is 
stopping can be reduced by controlling so that the internal combustion engine 1 suspends pressure-up chopper 
actuation in between only at the time of the condition of the minimum rate, and an internal combustion engine's 
1 idling operational status. 

[0069] Furthermore, the RF MAG sound of inverter 4 proper which carries out PWM control action can also be 
reduced. 

[0070] As mentioned above, while the internal combustion engine 1 can reduce loss of the inverter 4 at the time 
of the idling condition which a car is stopping and can improve effectiveness since he is suspending pressure up 
chopper actuation of the step-down and step-up chopper circuit 49 when the three-phase alternating current 
machine 2 is operated by the idling operational status of the minimum rate, in the inverter system for hybrid 



40. 
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cars by the gestalt of this operation, it becomes possible to also reduce the RF MAG sound of inverter 4 proper. 
[0071] (Gestalt of the 3rd operation) The circuitry of the inverter system for hybrid cars of the gestalt of this 
operation is the same as that of said drawing 1 R> 1, and a part of functions which a control circuit 48 has 



[0072] Namely, when the three-phase-alternating-current machine 2 mentioned above is below a predetermined 
rate, a control circuit 48 Instead of the function controlled to suspend pressure-up actuation of the step-down 
and step-up chopper circuit 49, to make direct current voltage almost equal to rechargeable battery 5 electrical 
potential difference, and to carry out PWM control action of the inverter circuit 40 When an internal 
combustion engine is the idling operational status of the minimum rate, pressure-up actuation of a step-down 
and step-up chopper shall be suspended, and it shall have the function which lowers the PWM control 
frequency of an inverter circuit to the frequency corresponding to an idling operating speed, and is controlled to 
carry out PWM actuation. 

[0073] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as 
mentioned above is explained using the timing diagram Fig. shown in drawing 4 . 

[0074] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an 
operation of the same part, and only an operation of a part different here is described. 

[0075] That is, as shown in drawing 4 , when the switching frequency (p-INV) of an inverter 4 is lowered to 
constant frequency at the rate of below idle operational status and it becomes a rate beyond idle operational 
status, by controlling to make a switching frequency increase, loss of the inverter 4 in the rate below idling 
operational status can be reduced, and effectiveness can be improved. 

[0076] Since pressure-up actuation of the step-down and step-up chopper of the step-down and step-up chopper 
circuit 49 is suspended, the PWM control frequency of an inverter circuit 40 is lowered to the frequency 
corresponding to an idling operating speed and it is made to carry out PWM actuation in the inverter system for 
hybrid cars by the gestalt of this operation when an internal combustion engine 1 is the idling operational status 
of the minimum rate as mentioned above, it becomes possible to reduce loss of the inverter 4 in the rate below 
idling operational status, and to improve effectiveness. 

[0077] (Gestalt of the 4th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this 
operation is the same as that of said drawing 1 R> 1, and a part of functions which a control circuit 48 has 
differ. 

[0078] That is, in addition to the function of the gestalt of said 1st operation, the control circuit 48 shall have the 
function to modulate the PWM control frequency of an inverter circuit 40 in the shape of a sine wave with a 
predetermined period in a predetermined frequency range. 

[0079] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as 
mentioned above is explained using the timing diagram Fig. shown in drawing 5 . 

[0080] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an 
operation of the same part, and only an operation of a part different here is described. 
[0081] that is, as shown in drawing 5 , a switching frequency is changed by carrying out adjustable [ of the 
switching frequency (p-INV) of an inverter 4 ] by the sine wave of a certain fixed period — making — the 
electromagnetism of the three-phase-alternating-current machine 2 — the noise can be reduced. 
[0082] as mentioned above, since he is trying to modulate the PWM control frequency of an inverter circuit 40 
in the shape of a sine wave with a period predetermined in a predetermined frequency range, a switching 
frequency is changed in the inverter system for hybrid cars by the gestalt of this operation — making — the 
electromagnetism of the three-phase-alternating-current machine 2 - it becomes possible to reduce the noise. 
[0083] (Gestalt of the 5th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this 
operation is the same as that of said drawing 1 R> 1, and a part of functions which a control circuit 48 has 
differ. 

[0084] That is, in addition to the function of the gestalt of said 1st operation, the control circuit 48 shall have the 
function to modulate the PWM control frequency of an inverter circuit 40 in random number in a predetermined 
frequency range. 

[0085] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as 
mentioned above is explained using the timing diagram Fig. shown in drawing 6 . 

[0086] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an 



differ. 
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operation of the same part, anoonly an operation of a part different here is described. 
[0087] namely, the thing done for adjustable [ of the switching frequency (p-INV) of an inverter 4 ] with a 
random number as shown in drawing 6 (without it gives regularity) — the electromagnetism of the three-phase- 
alternating-current machine 2 the noise can be reduced. 

[0088] in this case, the rate of change [ case / where it changes a fixed period like the gestalt of said 4th 
operation by considering especially as a random number ] of switching — large becoming — more — much 
more — the electromagnetism of the three-phase-alternating-current machine 2 — the noise can be reduced. 
[0089] as mentioned above, since he is trying to modulate the PWM control frequency of an inverter circuit 40 
in random number in a predetermined frequency range, a switching frequency is changed in the inverter system 
for hybrid cars by the gestalt of this operation — making — the electromagnetism of the three-phase-alternating- 
current machine 2 — it becomes possible to reduce the noise further. 

[0090] (Gestalt of the 6th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this 
operation In said the 1st thru/or inverter system for hybrid cars of the gestalt of the 5th one of operations, the 
rotational frequency detector which detects an internal combustion engine's 1 rotational frequency is added. 
Further a control circuit 48 In addition to said function of the gestalt of operation of either [ the 1st thru/or / 
5th / either ] it is based on an output signal from a rotational frequency detector. When the three-phase- 
alternating-current machine 2 distinguishes that they are below a predetermined rate or idling operational status, 
it shall have the function controlled to stop pressure-up actuation of the step-down and step-up chopper circuit 



[0091] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as 
mentioned above is explained. 

[0092] In addition, the explanation is omitted about an operation of the gestalt of said 1st operation, and an 
operation of the same part, and only an operation of a part different here is described. 
[0093] That is, high matching of precision with an internal combustion engine 1 can be performed by 
incorporating the output signal from the detector which detects an internal combustion engine's 1 rotational 
frequency to a control circuit 48, distinguishing that the three-phase-alternating-current machine 2 is in below a 
predetermined rate or idling operational status, and controlling to suspend pressure-up actuation of the step- 
down and step-up chopper circuit 49. 

[0094] As mentioned above, since he is trying to stop pressure-up actuation of the step-down and step-up 
chopper circuit 49 when an internal combustion engine's 1 rotational frequency is detected and it is 
distinguished based on this rotational frequency that the three-phase-alternating-current machine 2 is below a 
predetermined rate or idling operational status, in the inverter system for hybrid cars by the gestalt of this 
operation, it becomes possible to perform high matching of precision with an internal combustion engine 1. 
[0095] (Gestalt of the 7th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this 
operation is the same as that of said drawing 1 R> 1, and a part of functions which a control circuit 48 has 
differ. 

[0096] That is, the control circuit 48 shall have the function modulated so that the amplitude may be narrowed 
with the increment in a rate of the three-phase-alternating-current machine 2, when modulating the PWM 
control frequency of an inverter circuit 40 with a predetermined period in a predetermined frequency range in 
addition to the function of the gestalt of said 4th operation. 

[0097] Next, an operation of the inverter system for hybrid cars by the gestalt of this operation constituted as 
mentioned above is explained using the timing diagram shown in drawing 7 . 

[0098] In addition, the explanation is omitted about an operation of the gestalt of said 4th operation, and an 
operation of the same part, and only an operation of a part different here is described. 

[0099] That is, by narrowing width of face of the amplitude (PH-PL) of a switching frequency, the switching 
frequency in a high-speed rotation region can be made high, and the stability of control can be raised as are 
shown in drawing 7 and an internal combustion engine's 1 engine speed becomes high. 

[0100] In this case, in a high-speed rotation region, since an internal combustion engine first sound is also loud 
and the noise of the three-phase-alternating-current machine 2 becomes small, even if it makes the range of 
fluctuation of a switching frequency small, there is especially no problem. 

[0101] In the inverter system for hybrid cars by the gestalt of this operation, as mentioned above, since it is 
made to narrow the amplitude with the increment in a rate of the three-phase-alternating-current machine 2 



49. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/9/2005 



JP,2002-171606,A [DETAILED DESCRIPTION] Page 9 of 10 




when modulating the PWM cOTtrol frequency of an inverter circuit 40 with a period predetermined in a 
predetermined frequency range, the switching frequency in the high-speed rotation region to modulate is made 
high, and it becomes possible to raise the stability of control. 

[0102] (Gestalt of the 8th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this 
operation is the same as that of said drawing 1 R> 1, and he is trying to use an induction motor or a 
synchronous motor as a three-phase-alternating-current machine 2 combined with said internal combustion 
engine 1. 

[0103] Next, in the inverter system for hybrid cars by the gestalt of this operation constituted as mentioned 
above, the same operation as the case of the gestalt of each operation mentioned above can be done so by using 
the induction motor or the synchronous motor corresponding to both at the time of using an induction motor or 
a synchronous motor for the three-phase-alternating-current machine 2 as a three-phase-alternating-current 
machine 2 combined with an internal combustion engine 1 . 

[0104] In the inverter system for hybrid cars by the gestalt of this operation, as mentioned above, since he is 
trying to use an induction motor or a synchronous motor, it corresponds to both at the time of using an induction 
motor or a synchronous motor for the three-phase-alternating-current machine 2 smoothly, and it becomes 
possible to do the above-mentioned effectiveness so as a three-phase-alternating-current machine 2 combined 
with an internal combustion engine 1. 

[0105] (Gestalt of the 9th operation) The circuitry of the inverter system for hybrid cars of the gestalt of this 
operation is the same as that of said drawing 1 R> 1, and a part of functions which a control circuit 48 has 
differ. 

[0106] That is, the control circuit 48 shall have the function which it controls as an inverter circuit 40 controls 
either power running, regeneration operation or excitation operation, when in addition to the function of the 
gestalt of said 1st operation carrying out PWM control action of the inverter circuit 40 and supplying electric 
power to the three-phase-alternating-current machine 2. 

[0107] Next, it sets to the inverter system for hybrid cars by the gestalt of this operation constituted as 
mentioned above. When carrying out PWM control action of the inverter circuit 40 and supplying electric 
power to the three-phase-alternating-current machine 2, an inverter circuit 40 By being made to control either 
power running, regeneration operation or excitation operation, an inverter circuit 40 It can become the operation 
mode of power running, regeneration operation or excitation operation either, torque assistance can be carried 
out in power-running mode, it can charge in regeneration operation mode, and a response (response) can be 
received by preliminary excitation in excitation operation mode. 

[0108] Thereby, since system-wide performance can be improved, system-wide effectiveness can be further 
raised as a result. 

[0109] As mentioned above, in the inverter system for hybrid cars by the gestalt of this operation When 
carrying out PWM control action of the inverter circuit 40 and supplying electric power to the three-phase- 
alternating-current machine 2, an inverter circuit 40 Since it is made to control either power running, 
regeneration operation or excitation operation, an inverter circuit 40 Since it becomes the operation mode of 
power running, regeneration operation or excitation operation either and system- wide performance can be 
improved, it becomes possible to raise system-wide effectiveness further as a result. 
[0110] 

[Effect of the Invention] As explained above, according to the inverter system for hybrid cars of this invention 
When a three-phase-alternating-current machine is below a predetermined rate, pressure-up actuation of a step- 
down and step-up chopper circuit is suspended. [ whether it controls to make direct current voltage almost equal 
to a rechargeable battery electrical potential difference, and to carry out PWM control action of the inverter 
circuit, and ] Or when the three-phase-alternating-current machine is operated by the idling operational status of 
the minimum rate, an internal combustion engine [ whether it controls to suspend pressure-up actuation of a 
step-down and step-up chopper circuit, to make direct current voltage almost equal to a rechargeable battery 
electrical potential difference, and to carry out PWM control action of the inverter circuit, and ] Or when an 
internal combustion engine is the idling operational status of the minimum rate, pressure-up actuation of a step- 
down and step-up chopper is suspended. Since the PWM control frequency of an inverter circuit is lowered to 
the frequency corresponding to an idling operating speed and he is trying to control to carry out PWM 
actuation, it becomes possible to plan the improvement in effectiveness of an inverter, and the noise reduction 
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WEIII<E»*W^»^?>oU*«*^a6^v^T, mJfEH 
«2KaE«36«»f3eoi|[*KT*fcttr-< Ky ^W5«« 

^ v-^x A c 

7 ] gtiE»*« 4 £ *:«:»3fc3C 5 ^E« 

BtjlB-T ^IhIBo PWM«0»«ife«S:Bf^roffl«» 
«H-C*OT*-fr5*frJc, H9E=ffi««E«^Sifl?*t»l- 
#*oTiB*I«r3fc< LTV>< J: 5 l^3£Hi"<5 w ^ ^r#^ 

[it s ] bubss 1 7^^fi^^ 7 ©v^r^*» 1 

mErt««Mtie*i-5=*B2S5S£«i: UTtt, 
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9 ] mem** i Tsmm &m i ©v>f na> i 

[0 0 0 1 ] 

^tsipiat/^^y * K«ffl-rv/<-^^ 

[0 0 0 2 ] 

[&&*>&«] «5£, ^yyyxy^ T^-*tf/t^ 

[0 0 0 3 ] La>Lftd$<b, r^mMS^fi, \m<o 
[0 0 0 4] *ifiTtt.roJ:5*fHH&«?515 

[0005] c (Dm<Dn>%mW)*&m ufc^-f ^ y * k 

[0 0 0 6 ] HtBXStWW^-^lw^DftflW 
[0007] rfcfc>*>* »*»i**u:tt, 

[0 0 0 8 ] £fc, f*jtfM»*JN-J±. =ffi«SE«Sr-f > 
[0 0 0 9] ^mcctt), ^^/u^-**^*^* 
[ooio] m 8te v c.(oli^>^^-(' ^y s> KStb$:<7)ig 



(3) 2002-171606 
[0 0 1 1 J B8fc*5l*T. y Kgft*OK«J 

[0012] &it* 2 n-< * a v 

mm I,. h/^Tv-* k Ei** rt««Bsi 

[ 0 0 1 3 ] 19 9 rt\ i oatow y ^ K*(^fflv^ ?> 
[0014] isi9ic^v>-c, /^yy * KW>fy/<- 

[0 0 15] >fy/^^4H, 
f41-46^y yi^Wtl^W<- ^IhJK4 0 

¥^^oiE3d=*:^>'^4 7 k. ^isIK4 
0S:»J»-*-5IH»lHltt4 8ii^4otv^ 0 

[0016] * lt\ ^-r :/ y y K*o»aaja»ic 
xh-tzx^c^ <<>''<—*mtt4 oizxv^n&mm 
[ooi7] kr^-eia^. :o^wyy y k* 

10 0 1 8] tt#<D = «2fcaE«2B\ S*«E^AC2 

[0019] —m^, 4 W^-^SrPWMMWKf^S-ti: 
X, =tt3t««2«>*flE«mi*rf ! f*5 Cfc^tTttipJu-C 
^0 v>5*^ AC4 0 0VfelBAt5fcftl-lt H^tm^^r 

6 0 ova*fci-*&w**>*. 

[0 0 2 0] UA^Uft^b. — *«»5^J:9 6 0 0V 
<DieaEWESr»S^ia6^tt, 1 2V/<yf yt»5 0i 

[0 0 2 1 ] *5ft«36$^-C*-CV^S^j5fedS, 
"4#IH^6-2 4 5 3 3 2^*" (C^^^tbT 

[0 0 2 2] ^5*Sl-iD> 
50 y ^«*«r*^*Tfc*Hfl!>M:«E«ffi«r»5 
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[0 0 2 3] ttt, =m&ffim2(D&®s<7— s 

'<9-&*:z< thfttb^ Mritmzn. -frigmsm 

[0 0 2 4 ] 

£>fa± t !7— <o\0)±<D IttliSStS w £ 

r>r Ky ^^*«B»fc*sv^t ^Efsy^tsiKo 

[0 0 2 5 ] ^V>mEE-C-< *[e]8§4 0£:P 

WMWilt^t^^ <£l^JET-PWM8ig^iW£i*: 
1zm&\z)£'<Xs = »2fc«M2i»*fc**<*S 0 

[0 0 2 6 ] SfcKl, ^IUK4 OtOPWMWJW 

[0 0 2 7 ] Y W*— *<0&§gf6jJ;ft 

[0 0 2 8 ] 

fciE»fffi«rZ:R«»«ffi'N.|»BEi-5#*flEf' a y<IS 
KlwJ: ^*BS5«L«SrfMWi-S J: 5 Ufc^ 

[0029] ^ot, I-**JC1- 5 jSM^-f ^ 




(4) 4${$2 0 02-171606 

lei?). -f^-^ofijfe«rffi:«LrS&^S:ffi)-hi-6r 

[0 0 3 0] fll#3S2^»j£i-a38 a !^tt, ft*8 

SrffJhU Bt«mBE«r— *«»«£Ei«5l3f»L< LtW 

[0 0 3 1 ] ftoT, »*3B2^#J6-f5»MO^^ 
ftiSiSScor-T Ky ^^i«E*«T=*3EaE«3&«3WB* 

20 -^IiIttfePWM»J»»(^Sitr = ffiS^^ft«i-5 
w i J: 9 s *WM*Jk4> ©T-f K y ^:KlBB*o>r ^ 

[0 0 3 2] Sfefc, ^3l^J5t5^TH, ft 
«S»l8*s*fi:i««<or-< Ky v^3HE««lo»-frl-> * 

WMfW»«»*SrT-r Ky ^^il(Eit*»cft*ofcjB]tt 

30 »IIlKl£«;iTV**. 

[0 0 3 3] &oT, »**3Jc*M£i-5*WOxN-<^ 

[0 0 3 4] — £\ »3ftaS4lC*H£i-S35M"C»i. ±IB 
[0 0 3 5 ] ^oT. M**4lC»JEi-5»MO/N-f ^ 

50 [0 0 3 6] ftfc, »*a5^»ai-53BWt?tt, -tIS 
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WM««UBSR«r, Bff;So«SR«6BXft*«fc£W£ 
[0 0 3 7] fe^x, H*«5lc:*rjSi-5»W<o^^ 
0*OPWMfH»JSR*«r. W£Oj§i6»«Si3-?&SW 

©J: 5 J: 9 fc, Myf^ 

[0038] $*>ic, Bt5R«6ic»j5-J"a»w-er±, ± 
3toaaf«T* fcttr^r Ky ^MeRB^fcsc&fc 

[0 0 3 9 ] SEoT, W*3S6(C*HSi-53SMO^-r ^ 

[0 0 4 0] »*«7tc:«-lC-t-5»MT?tt, ±15 

[0041] &oT. »^7lc*tJS:-r5^Wo^^ 

y* FMm ^>/>-^^fA v ^tfi, >rw<— * 

B>oPWMHMftKtrff]to|IKRaiTR£oj| 
-Cfc4*lcBBttftV\ 

[0 0 4 2] »*3l8lc#j£:i-6»M-ett, ±15 

fll** l 75 MM** 7 wv>f^ 1 W;:**Jfc-i-S$69iG> 

B* 5 L-cwu rvviml 

[0 0 4 3] lot, »#^8fc»j£rS3BW<0'^:7 50 




5 

®«£/Bv^;l 5. EfcSrtMBlc:. 0M«mttttt& 
Lfc*frs> if *> & fc * 

So 

[0 0 4 4] $£,1-, l|3ft9l9lC#JCi-5»n"Ctt, ± 
S5fS*« 1 7 OV>-ftUd> 1 

y y K*fflw s/^aic^t* 

/<- * \b\& £ P WMMWBfE S *T HttSMBB^IMM- 

#R*r* ttBM*PBKlc«*.TV*5 0 
[0 0 4 5] ftoT, M**9^»jS:i-S»MO/N-r^ 
y$/ K*/B w*— * v-^ x -Mc*3 V ^ T 
BB«rPWMB»»flF**T = *i2(fc«K«^|&«i-5»fr 
ic, -Ov<-*e»^ ^ffilC B£aME, SfcfiEfr 

9, -rv^-^isJKtt, fiffmms b±she« mtn*® 

[0 0 4 6] fiLhfcJ: 9 , 0>3b^laJ±ft ?>l* 

[0 0 4 7] 

*KTO»*l2i, IM»S9-B7^BKO||.Enff<:ffJb 
tt, rt««H*s*«5ta[or^ Ky ^^aBE*B-e=« 

< LT-f ^!SBSrPWMM»»f^$*<5 J: p t-^U 

ix -<>^-^isJssopwMM»««««rr>r Ky>^ 

[0 0 4 8] UTs ±!5<oJ:5ft%^^S<5<*»W 
^^ig^ffi^ov>r, HffiS:*ffiUt#j(IBI^tt«t 

So 

[0049] (mi comm<omm) b i ^^js^^ 
[0050] m 1 ic*>v>r, **«^iBo^>r ^ y * 
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*fcH8E«ffi«rZlR«ft5«JE-^l*ffii-5#«»JE^-3 * 
/N"Is]K4 9i: > #&EE^3 y/<@B4 9 A»e>S>ttiA«EE 

fc, U-P&E^g y ✓<!§]» 4 9*5<fctM W<-*[e)K4 0 
«:M*M-*MMItt4 8 *a>fc*MiL-cv*5 0 

[oosi] 4*5, -r ^-*eu&4 o ts mm=*>7* 

>t47t, M»g]K4 St. #&JEE^3 7/<iB4 9 

4 «r«fiRL-CV*5 0 
[0 0 5 2] rr-Cs #*Ef3y^lElB4 9lt ± 
«, T«^*tt^¥W**-?-4 9a, 49b 

[0 0 5 3] ^y/<-^|s!K4 Ote, 

[0 0 5 4] MM9B 4 8 tt, /W^yyW 

HlS:h^r^ht5J:5l:, ^^-^111840 
K J: IP 2 trMfpf 5 J: 5 fcffl»1-*«tB t , 

IT-r ^El»4 0 £ PWMfrJ$)lfrfE£ii:5 <fc 5 

[0055] £i±<d£ o\z.m$L\^*L*ni&<omm 

[0 0 5 5] E3 2 ^SrSyluiC^v ■ C* ^iwra^B* 

§jf^4 1-4 6^^- -fV<— *4 

tt, Bf*«>a*»** (f-INV) "C\ ;£3fTZb£H 
«SESIEfll2«rK»1-5. 
[0 0 5 7] r^aBflt SBEf 3y/<HlB4 9 
tt„ ±iW^^W** J F4 9 a co^^^ur, -&mfti5 

[0 0 5 8] Ufc^oT, m.ffim&h LTWU 

Wo 

[0 0 5 9] ftttl, Bl2 0«F»JtUcd3V^T, i£*£*ft 

B*fc, jmEfay/«B4 9©J:t T«^*»»* 
f49a, 4 9 b^^y^^ftfESitT* flOKttEE 
£^££-£5 J: 5fc:*f 4 0 SrfM»1"5, 

[0 0 6 0]«t«, = ttXaEtt2 0ftttWE«rAC4 



(6) #12 0 0 2- 1 7 1 6 0 6 

10 

oovtn^ K««E6 o ovfi£^pwMWJ»1- 
#JEitTl-, #3 5 0%OAC 2 0 0 V^TttJ^i-^r £ 

[0 0 6 1 ] 5 0%mS^jtS^-C#^JE 

y/<BIK4 9 SrBf^S-frftV^i-tfOT. -< 

[0 0 6 2] £<btc. PWMlE«i©f-^fill5 0 
[0 0 6 3] Jb3zELfc«t pld. *SHfio«ffl^J:5/N-Y 

[oo64] (» 2 oitifi^jBiB) ^m<owm<o^^ 

7» y K*«W ^-^^fAO@B»fttt % tufas 

[0 0 6 5] ffifl@B4 8 fit, bu3$ LfdHfB 

*aE«2^Bf3E©jt*aTo»*fc % #&EE^ 3 ^[e] 

g§4 9(D#EE®j^^ffjhL, e«tmffi^-^m?fe5mm 
its^r^ Ky ^iie*i»Tf=*sc«Mi2««aHE**b 

r«tm»5«JEfc«»af*L< LT-T *E»4 0$r 
PWM»MB#S*« «t pl^JKtSftiSrttSto 

[0 0 6 6] «JiOJ:5Jw*riiU*:**lSo»l|B 

[oo67] HfiiEm 1 <DmM<DMm<D{tm t m— 

Utovftm tcov tt-t ^ttw $r€BS u:: -CttJl* 

40 [0 0 6 8] Bl 3 l^-T «t 5 IC, 1 

fttftfiattrottllU rt«8«8K 1 <dt 4 K y v^jBEJRfB 

[0 0 6 9] £h\Z. PWMM»fBf^1-5^W<-^4 
[0070] JbiEL^:«t XMI&offim^JiZ'^ 
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Jt + ^T -< K y >^«H8WPO-f * 4 

[0071] (S3 (D^mcomm ^^mni&mcD^j 

[0 0 7 2] -J-*fc>^ M»l5]e 4 8 tt. HuiE LfcSft 

B4 9<B#ff»ffrfcfM:U iESLmJESr-0:mfe5mffi 
t»ff»L< LTV >v<-*ig»4 OtrPWMMflWff 

aor-r Ky ^aettngosfrfri;^ WEfay^o 

#JEttf£Srf*.it U ^y/^^IIIKOPWMj«MSS 
£T<< Ky >^aSei£SlC^-o^»»:»wT»f"CPW 
M ft & £ it 5 J: 5 mU » "f 5 £r * i" £ t to t L T v > 

So 

[0 0 7 3]^ &±<D±5\zmi&l>ttnM<OMWi 
[0 0 7 4] **3, h9EJB 1 <D^M<DMm<Dftm t 

[0 0 7 5] i"fcfc>*>, -EI4 fc^i-J: ^ 
4©^yf^flRS (p-INV) Sr x T-f K^il 

iLtJH»Sr«±t* :^5t*f5o 
[0 0 7 6] Jz^Lfcct 5 l-s *JH(50W«»cJ:5xN-f 

ft*«or^ Ky >*ymmvtm<o®&\z\^ #^m^ 3 

% *"<-9\BM4 0<OPWMfBI»««»*T-Y \?})>ym 
«» i:ft#ofcflJt»:Tlf t P WMI#S*5 J: 5 

[0077] (S4 (omMomm) ^nm<omm<D^ 

1 tra«-CS>f?, M»Ii]K4 8©tt5i«8ii-«»4 

[0 0 7 8] ^Ih3S§4 8te s mjISSU <£>H 

JS^^ffloastcipir. *r * [hJ& 4ow pwm 

[oo7 9] ?\zmf&i,ttmi&v>j&Wi 



(7) 2002-171606 

72 

[0080] ft*** muss i (ommmm^m t n— 

[0 0 8 1 ] 1"*t>%, E3 5 1^1" «t 9 * 
4 0^^yf^H»* (p-INV) fo^-^il 

«r*<b*-fr-C, EffiX 8E« 2 oSlKf ^fi«t 5 C i 

[oo83] (is <Dnm<owm) ^mm^m^* 

zf]) y h'Mm* ^'<-*isXTJ*<0®&mtiLl*s ttlBBI 
20 [0 0 8 4 ] K»H3K4 8tt, SftSBSjl 1 <T>% 

16o?B<B(D«tB^p*.r.-< y/<-^0iiS4 owpwm 

[0 0 8 5] fclc, J£AJb<£> J: 3 l-«J& Lfe*HJS^ffi 
[0 0 8 6] &*5, BUiEl 1 <Dmfa<DMffi<DfEm 1 R — 

io [0 0 8 7] i-frfc>*>, El 6 ic^-fj: 5 -< ^ 
4 0^yfy^S« (p-INV) SL^ctcJ:^ 

m 2 <Dn;B£fI# ^i&M-T ^ ci k & "C # 5 . 
[0 0 8 8] Ito^, #(cgl^ct1-^^ t l^J: hu 

[oo89] ±& ufc «t ^ ^mm<DMm^ ct s^-r 

¥0 4 0 <DPWM«|»«««Sr. J»*<0«ttB*B-ea»« 

[0090] (16 <om»<omm *m&<owm<o'^ 

l 71?M1 5 <^-f M*0>M1&0>fim*>'^<< 7 V v K*/B 
^ Air*5V^T . rt*«H 1 oisHE»S:« 

Wi"5lEHE»tfta««r«-»DU, $e>JdS0»HlK4 8tt, 
ttlBIB 1 7511 5 OVN^H^O^Jfe^ffi^ttltg^Dx. 
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[0 0 9 1 ] ftl:, ^±cOct ? lsttnM<DKm 

[oo92] tuiB^ i <omm(DMm<Dft% t 
[0093] -r^*?*,. i ^©ito&^&aji-s 

[0 0 9 4] _hi£L*:J: #S«iS*>»1ftlcJ:a'N>r 

[0095] (fg 7 ^^ffic^^ffi) *mm<DKm<D^<<( 

[0 0 9 6] 1-&fc>^ $iJ#PlE]g&4 8«\ fiulBSfS4<7}2i 
^CO?f^(7)mg{C^D^T.-r ^|H]S§ 4 0 CO PWM 

— » u 

[0097] ^_ho j: ? isttmmvmm 

[0 0 9 8] itj|S^4^^^^0^ffii:^l- 

^>u^<Di^m\z^^x(o^^<^ 0 
[0099] m 7 \ZTjk-tx b ft&mm 1 

CO^I (PH-PL) OifrlSr^K LTVK r ^(Cj: 9, 

[oioo] d^4»^.i«aisie«-ctt, p^ssttiBsi^ 

[0101] Ji&LfcJ: 51c, *SSK^»lBfcJ:5^^ 



(8) #§8 2002-171606 

4 0 0PWMfH»«K««rB5S^«»*«iHTBff«0« 

[0102] (is (ommcomm) ^mm^mco^^ 

[0103] Rfc:, j£A J: 5 Ifc^l^fl 
[0 10 4] _b^L^:J:5t-s *H«Sco«l»^-t5^>r 

[0105] «& 9 o*ago»iB) ^mm<owm(o^^ 

[0106] cg»@K4 8»±, m&ni<Dm 

30 M<Dmm<Dmmzm tlx, s< 4 o^pwm 

-^BB4 o*s; *tT3ie, mile, *iztxammm 
[0107] mz, u±<o£o\zm$L\^ttmm<oMm 

n % *®&4 0&PWMfflffl®){E£ltXE.m& 

ffim2^j&m-tzm&\^ ^ iss<-?®&4 ot*. tin 

40 fc5 <t - b\z£ 0> -<W<-^I5]tt4 0 

[0 10 8] C^(cJ:!9. V^^A^frroiiettfiBSrffiJ 
[0 10 9] Ji^Lfc«t9lc s *H16^1BJ-J:5^-< 

so y * K«:ffl-f ^^ta-ch -r>-/^-^(H]^ 
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(9) 



2002-171606 



15 



4 OSrPWMW?9»ffS*T=«358f&«2— «fi;1-5» 

^flco»*SrJ: 0-»K«>Sw^d5^rffit ft*. 
[0 110] 

- * B g£ £ P WM ?M W) ft £ it 5 «fc 5 I- ffll ft 1" 5 
f£S?L< UT-f^<-^Isl»SrPWM«l»»f^$-fr5J: 

#jtu >r y/<-^@BwpwM««ijii6»S:r>f Ky 

V l£ JL^ o fcj^ K^CtC T if X P WMtfr ft £ it 

*WJiftfeWc=«*aMoW««Srl85r tsfts^r* 
£ft£. 

[Bffioffimftttwi 

[Eli ] **Wlcj:5^>fy» y Kll^/^^i/^ 
fi^^I 1 7^31 9 O jlSlKD^fflSr^i-IaJKig, 
[El 2] *5SMI^J:SJBl^lM(l50?glBO/N^^y y K 

[EI 3] *»WI-J:5W2 0j«lt(OWt»«>^^y * K 

[Ei 4] *ftw\z.±zm3<Dm:M(DmiBi<D'^'7» ? k 



70 



[ei si *&w\z£.zm 4 <Dmm<Dj&m<D'^ ? i) v k 

[ei 7] *»«jwj:s*7oiafgo?g»o/N>r^y * k 
[Ei s] /N>r^y y KSi»oK»»oia«s:*t« 



[El 9] ffi*0/^^y y KM^f W<-^^7A<0 
«Jjlfll«r«i-|Hl*IH. 



1 — 




2 — 




3 — 




4 — 




20 4 0 




4 1 




4 2 




4 3 




4 4 




4 5 




4 6 




4 7 




4 8 




4 9 




50 4 9 




4 9 b-^W**^ 


5 — 




b 





i] 



[EI 2] 



4 

.L. 
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(11) 



ftffl 2002-171606 



mSC#B^r|T0^-&3T§ BU* 



F^-A(##) 5GO03 AA07 BA01 CA14 FA06 GB03 
GB06 

5H030 AA03 AA04 AS08 BB01 BB10- 
BB21 FF43 

5H115 PA05 PA11 PA13fC06 PG04 
P1 16 PI 24 PI29-P002 P006 
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SE10 TB01 TE02 
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